Albemarle Field — Crafts Street (Phase 1) Infiltration Basin

Test Pit Results November 30", 2023

Test pits were conducted on November 30%, 2023, within the northern half of Albemarle Field along the
borders of Crafts St and Avery Woods in Newton, MA. Three test pits were excavated by the City of
Newton’s Department of Public Works and evaluated by Frank Nichols, P.E., Director of Engineering. Test
pits were witnessed by Luis Perez Demorizi, Director of Parks & Open Space for Newton’s Parks, Recreation,
and Culture Department and Eric Highers, Environmental Engineer for Newton’s Department of Public
Works. Test pits were excavated approximately 7.5-8ft below ground surface and no groundwater was
observed at maximum depth. All three test pits were varied, comprised mainly of Loamy Sand and Sandy
Loam, with one location (Test Pit #2) exhibiting a considerable bottom layer of Medium to Coarse Sand.
See below for test pit findings.

Test Pit #1: Northeast Corner of Field Bordering Crafts St and Avery Woods

Soil profile: A (0 -18”)—Loam (10YR 2/1), B (18”- 54”) — Loamy Sand (10YR 5/4) with 25% gravel and few
cobbles, C (54” —96”) — Sandy Loam (7.5YR 4/3) with 25% gravel and 5% cobbles. No weeping or standing
water observed. Sample collected from Soil Layer C and relinquished to Newton’s Parks, Recreation, and
Culture Department.

Test Pit #2: Northern Part of Field Bordering Crafts St

Soil profile: A (0 - 15”) — Loam (10YR 2/1), B (15”- 34”) — Sandy Loam with 10% gravel, C1 (34” — 44”) —
Sandy Loam (10YR 5/4) with 25% gravel and 5% cobbles — C2 (44” — 90”) Med. to Coarse Sand (10YR 4/3)
with 15% gravel and few cobbles. No weeping or standing water observed. Samples collected from Soil
Layers C1 & C2 and relinquished to Newton’s Parks, Recreation, and Culture Department.

Test Pit #3: Eastern Extent of Field Between Softball Fields

Soil profile: A (0 - 10”) — Loam (10YR 2/1), B (10”- 32”) — Sandy Loam with 10% gravel, C1 (32” — 43") —
Sandy Loam (10YR 5/4) with 25% gravel and 5% cobbles, C2 (43-96) Loamy Sand (7.5YR 3/4) 15% gravel
with few cobbles. No weeping or standing water observed. Sample collected from Soil Layer C2 and
relinquished to Newton’s Parks, Recreation, and Culture Department.



Soil Map—Middlesex County, Massachusetts
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Soil Map—Middlesex County, Massachusetts

(Albemarle Field)
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Middlesex County, Massachusetts
Version 23, Sep 12, 2023

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: May 22, 2022—Jun
5, 2022

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Soil Map—Middlesex County, Massachusetts

Albemarle Field

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
253C Hinckley loamy sand, 8 to 15 4.9 21.0%
percent slopes
626B Merrimac-Urban land complex, 0.4 1.5%
0 to 8 percent slopes
654 Udorthents, loamy 17.9 77.5%
Totals for Area of Interest 23.2 100.0%
UsDA  Natural Resources Web Soil Survey 11/30/2023
==l Conservation Service National Cooperative Soil Survey Page 3 of 3



Map Unit Description: Hinckley loamy sand, 8 to 15 percent slopes---Middlesex County, Albemarle Field
Massachusetts

Middlesex County, Massachusetts

253C—Hinckley loamy sand, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2svm9
Elevation: 0 to 1,480 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Hinckley and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Hinckley

Setting

Landform: Outwash deltas, outwash terraces, moraines, eskers,
kames, outwash plains, kame terraces

Landform position (two-dimensional): Shoulder, backslope,
footslope, toeslope

Landform position (three-dimensional): Head slope, nose slope,
side slope, crest, riser

Down-slope shape: Concave, convex, linear

Across-slope shape: Convex, linear, concave

Parent material: Sandy and gravelly glaciofluvial deposits derived
from gneiss and/or granite and/or schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1to 8inches: loamy sand
Bw1 - 8 to 11 inches: gravelly loamy sand
Bw2 - 11 to 16 inches: gravelly loamy sand
BC - 16 to 19 inches: very gravelly loamy sand
C - 19 to 65 inches: very gravelly sand

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water
(Ksat): Moderately high to very high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.1 inches)

USDA  Natural Resources Web Soil Survey 11/30/2023
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Map Unit Description: Hinckley loamy sand, 8 to 15 percent slopes---Middlesex County, Albemarle Field
Massachusetts

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: F144AY022MA - Dry Outwash
Hydric soil rating: No

Minor Components

Sudbury

Percent of map unit: 5 percent

Landform: Outwash deltas, moraines, outwash plains, kame
terraces, outwash terraces

Landform position (two-dimensional): Backslope, footslope

Landform position (three-dimensional): Base slope, tread

Down-slope shape: Concave, linear

Across-slope shape: Concave, linear

Hydric soil rating: No

Merrimac

Percent of map unit: 5 percent

Landform: Kames, outwash plains, outwash terraces, moraines,
eskers

Landform position (two-dimensional): Shoulder, backslope,
footslope, toeslope

Landform position (three-dimensional): Head slope, nose slope,
side slope, crest, riser

Down-slope shape: Convex

Across-slope shape: Convex

Hydric soil rating: No

Windsor

Percent of map unit: 5 percent

Landform: Moraines, eskers, kames, outwash deltas, outwash
terraces, outwash plains, kame terraces

Landform position (two-dimensional): Shoulder, backslope,
footslope, toeslope

Landform position (three-dimensional): Head slope, nose slope,
side slope, crest, riser

Down-slope shape: Concave, convex, linear

Across-slope shape: Convex, linear, concave

Hydric soil rating: No

Data Source Information

Soil Survey Area: Middlesex County, Massachusetts
Survey Area Data: Version 23, Sep 12, 2023

USDA  Natural Resources Web Soil Survey 11/30/2023
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Map Unit Description: Merrimac-Urban land complex, 0 to 8 percent slopes---Middlesex Albemarle Field
County, Massachusetts

Middlesex County, Massachusetts

626B—Merrimac-Urban land complex, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2tyr9
Elevation: 0 to 820 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Merrimac and similar soils: 45 percent
Urban land: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Merrimac

Setting
Landform: Outwash plains, outwash terraces, moraines, eskers,
kames
Landform position (two-dimensional): Summit, shoulder, backslope,
footslope
Landform position (three-dimensional): Crest, side slope, riser,
tread

Down-slope shape: Convex

Across-slope shape: Convex

Parent material: Loamy glaciofluvial deposits derived from granite,
schist, and gneiss over sandy and gravelly glaciofluvial
deposits derived from granite, schist, and gneiss

Typical profile
Ap - O0to 10 inches: fine sandy loam
Bw1 - 10 to 22 inches: fine sandy loam
Bw2 - 22 to 26 inches: stratified gravel to gravelly loamy sand
2C - 26 to 65 inches: stratified gravel to very gravelly sand

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water

(Ksat): Moderately high to very high (1.42 to 99.90 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Maximum salinity: Nonsaline (0.0 to 1.4 mmhos/cm)

USDA  Natural Resources Web Soil Survey 11/30/2023
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Map Unit Description: Merrimac-Urban land complex, 0 to 8 percent slopes---Middlesex
County, Massachusetts

Albemarle Field

Sodium adsorption ratio, maximum: 1.0
Available water supply, 0 to 60 inches: Low (about 4.6 inches)

Interpretive groups

Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: A

Ecological site: F144AY022MA - Dry Outwash

Hydric soil rating: No

Description of Urban Land

Typical profile

M - 0 to 10 inches: cemented material

Properties and qualities

Slope: 0 to 8 percent

Depth to restrictive feature: 0 inches to manufactured layer

Runoff class: Very high

Capacity of the most limiting layer to transmit water (Ksat): Very low
(0.00 to 0.00 in/hr)

Available water supply, 0 to 60 inches: Very low (about 0.0 inches)

Interpretive groups

Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D

Hydric soil rating: Unranked

Minor Components

Windsor

Percent of map unit: 5 percent

Landform: Outwash terraces, dunes, outwash plains, deltas
Landform position (three-dimensional): Tread, riser
Down-slope shape: Linear, convex

Across-slope shape: Linear, convex

Hydric soil rating: No

Sudbury

Percent of map unit: 5 percent

Landform: Deltas, terraces, outwash plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave

Across-slope shape: Linear

Hydric soil rating: No

Hinckley

Percent of map unit: 5 percent

Landform: Deltas, kames, eskers, outwash plains

Landform position (two-dimensional): Summit, shoulder, backslope

Landform position (three-dimensional): Head slope, nose slope,
crest, side slope, rise

Down-slope shape: Convex
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Map Unit Description: Merrimac-Urban land complex, 0 to 8 percent slopes---Middlesex Albemarle Field
County, Massachusetts

Across-slope shape: Convex, linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: Middlesex County, Massachusetts
Survey Area Data: Version 23, Sep 12, 2023

UsDA  Natural Resources Web Soil Survey 11/30/2023
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Map Unit Description: Udorthents, loamy---Middlesex County, Massachusetts

Albemarle Field

Middlesex County, Massachusetts

654—Udorthents, loamy

Map Unit Setting
National map unit symbol: vr1l
Elevation: 0 to 3,000 feet
Mean annual precipitation: 32 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 110 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents, loamy, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Udorthents, Loamy

Setting
Parent material: Loamy alluvium and/or sandy glaciofluvial deposits
and/or loamy glaciolacustrine deposits and/or loamy marine
deposits and/or loamy basal till and/or loamy lodgment till

Properties and qualities
Depth to restrictive feature: More than 80 inches
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

Minor Components

Udorthents, sandy
Percent of map unit: 10 percent
Hydric soil rating: No

Udorthents, wet substratum
Percent of map unit: 5 percent
Hydric soil rating: Yes

Urban land
Percent of map unit: 5 percent
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear

Data Source Information

Soil Survey Area: Middlesex County, Massachusetts
Survey Area Data: Version 23, Sep 12, 2023
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&\ Commonwealth of Massachusetis
} City/Town of Newton

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

. Facility Information
City of Newton

Owner Name
Albemarle Road

Street Address

Newton MA

Map/Lot #

City State

Zip Code

. Site Information

1. (Check one)

"1 New Construction ] Upgrade

2, Soil Survey

Source Soil Map Unit

Solil Series

Landform Soil Limitations

Soil Parent material
3. Surficial Geological Report

Year Published/Source

Map Unit

Description of Geologic Map Unit:

4. Flood Rate Insurance Map Within a regulatory floodway? [] Yes [ No

[1Yes [ No

Within a Mapped Wetland Area? [] Yes
Current Water Resource Conditions (USGS):

5. Within a velocity zone?

[ No

Menth/Day/ Year
8. Cther references reviewead:

If yes, MassGIS Wetland Data Layer:

Watiand Type

Range: [ Above Normal [] Normai . [] Below Normal

{Zone li, IWPA, Zone A, EEA Data Portal, etc.)

TP1 Albemarle

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal » Page 1 of 5



ESN . Commonwealth of Massachusetts
¢ City/Town of Newton

</ Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

Deep Observation Hole Number: 1 Nov, 30, 2023 10 am clear
. Hole # Date Time Weather Latitude Longitude
1. Land Use athletic field lawn none 0-3
(e.g., woodiand, agricultural field, vacant [of, etc.} Vegetation Surface Stones (e.g., cobbles, stones, botlders, etc.) Slope (%)

Description of Location:

2, Soil Parent Material;

Landform Position on Landscape (SU, SH, BS, FS, TS, Piain)
3. Distances from: Open Water Body 2200 feet Drainage Way >200 feet Wetlands 1n/a fest
Property Line  >50 feet Drinking Water Well n/a fest Other fest
4. Unsuitable Materials Present: [ ] Yes No IfYes: [] Disturbed SoilfFill Material [] Weathered/Fractured Rock [} Bedrock
5. Groundwater Observed: [ ]| Yes No if yes: Depth to Weeping in Hole Depth to Standing Water in Hole
Soil Log
Coarse Fragments .
be th (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Cons?iglt!ence Other
P ILayer {USDA Moist (Munsell) Cobbies & | Structure| “°72 =%
Depth Color Percent | Gravel Stones (Moist)
Cno : -
0-18 A Loam 10YR 2/1 Dzl" friable |  yes
Cne . .
18-54 B |Loamy Sand| 10YR 5/4 D;T 25 3 friable |  yes
Cne : .
54-96 C Sandy Loam| 7.5YR 4/3 Dgf 25 5 frianle yes sample obtained
Cne :
Dpl:
Cne :
Dpl;
Cnc :
Cpl:

Additional Notes:
Soil color made it dificult to identify any mottling. No weeping or standing water

TP1 Albemarie ‘ Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal + Page 2 of &



EAN Commonwealth of Massachusetits
? City/Town of Newton

:
“7 Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

A. Facility Information
City of Newton

Owner Name

Albemarle Road

Street Address Map/Lot #
Newton MA

City : State Zip Code

B. Site Information

1. (Checkone) [] New Construction [ ] Upgrade
2. Soil Survey
Source ' Soll Map Unit Soil Series
Landform Soff Limitations
Soil Parent material
3. Surficial Geological Report
Year Published/Source Map Unit

Description of Geologic Map Unit:

4, Flood Rate Insurance Map Within a regulatory floodway?
5. Within a velocity zone? [1lYes [ No

Within a Mapped Wetland Area? [ ] Yes [ No
Current Water Resource Conditions (USGS):

[1Yes [ No

If yes, MassGIS Wetland Data Layer:

Weatland Type

Range: [] Above Normal  [1 Normal [ Below Normal

Month/Day/ Year
8. Other references reviewed:

{Zone I}, WWPA, Zone A, EEA Data Portal, etc.)

TP2 Albemarie

Form 11 — Soit Suitability Assessment for On-Site Sewage Disposal + Page 1 of 8



& Commonwealth of Massachusetts
» City/Town of Newton

%= Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal
C. On-Site Review (minimum of two holes required at every proposed primaty and reserve disposal area)
Deep Observation Hole Number: 2 Nov. 30, 2023 10 am clear
Hole # Date Time Weather Latitude Longitude
1. Land Use athletic field lawn none
{e.g., woodland, agricultural field, vacant lot, etc.} Vegetation Surface Stones (e.g., cobbles, stones, boulders, efc.) Slope (%)
Description of Location:
2. Soil Parent Material:
L.andform Position on Landscape (SU, SH, BS, F8, TS, Plain)
3. Distances from: Open Water Body >200 feet Drainage Way >200 feet Wetlands n/a fest
Property Line =30 fest Drinking Water Well n/a feet Cther feet

4. Unsuitable Materials Present: [] Yes No IfYes: [ Disturbed Soil/Fill Material

] Weathered/Fractured Rock  [] Bedrock

5. Groundwater Observed:[ ] Yes No If yes: Depth to Weeping in Hole Depth o Standing Water in Hole
Soit Log
. Coarse Fragments
Depth (in) Soil Horizon | Solil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil c onssigilence Gther
P /Layer (USDA Molst (Munseli) Cobbles & |Structure Moist
Depth Golor Percent | Gravel Stones (Moist)
Cne : .
0-15 A Loam 10YR 21 o friable yes
cne | ,
156-34 B Sandy Loam Dol 10 0 firm yes
one ' . .
34-44 CA Sandy Leam|  10YR 5/4 Dol 25 5 frianle yes sample obtained
Med. to ©ene
44-80 Cc2 Coarse 10YR 4/3 16 2 loose yes sample obtained
Dpl: ‘
Sand
Cne :
Dpl:
cne -
Dpt:
TP2 Albemarle Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal + Page 2 of 6




EAN Commonwealth of Massachusetis
b City/Town of Newton

Ruts

j Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

A. Facility Information
City of Newton

Owner Name
Albemarle Road

Street Address
Newton MA

Map/Lot #

City State Zip Code

TP3 Albemarle

. Site Information

{Check one)  [] New Construction

[] Upgrade

Soil Survey

Source Soit Map Unit Scll Series

Landform Soil Limitations

Soil Parent material
Surficial Geological Report

Year Published/Source Map Unit

Description of Geclogic Map Unit:

Flood Rate Insurance Map Within a regulatory floodway? [] Yes 1 No

[1Yes [ No

Within a Mapped Wetland Area? [ Yes
Current Water Rescurce Conditions (USGS):

Within a velocity zone?

[ No If yes, MassGIS Wetland Data Layer.

Range: ] Above Normal

Month/Day/ Year
Other references reviewed:

Wetland Type

[ Normal [ Below Normat

{Zone II, WPA, Zone A, EEA Data Portal, etc.)

Form 11 — Sell Suitability Assessment for On-Site Sewage Disposal + Page 1 of 5



Y Commonwealith of Massachusetfs
¢ City/Town of Newton

Ty

i\ j Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

Deep Observation Hole Number: 3 Nov. 30, 2023 10 am clear
Hole # Date Time Weather Latitude Longitude
4 Land Use athletic field lawn none ' - 0-3
{e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.qg., cobbles, stones, boulders, efc.) Slope (%)
Description of Location; ' '
2. Scil Parent Material:
Landform Position on Landscape {SU, SH, BS, FS, TS, Plain)
3. Distances from: Open Water Body >200 fest Drainage Way >200 feet Wetlands n/a feet
Property Line =40 feet Drinking Water Well n/a fest Other feet
4. Unsuitable Materials Present: [ ] Yes No [lfYes: [] Disturbed Soil/Fill Material [} Weathered/Fractured Rock [ Bedrock
5. Groundwater Observed: [] Yes No If yes: Depth to Weeping in Hole Depth to Standing Water in Hole
Soil Log
. Coarse Fragments
Depth (in) Soil Horizon | Soil Texture |Soil Matrix: Color- Redoximorphic Features % by Volume Soil Conssizltlence Other
P iLayer (USDA Moist (Munseli) Eobbies & | Structure Moist
Depth Color Percent | Gravel Stones (Moist}
cnc .
0-10 A Loam 10YR 2/1 D';f friable yes
cne .
10-32 B Sandy Loam Dot 10 0 friable yes
cne : .
32-43 C1 Sandy Loam| 10YR 5/4 Dg: 25 5 frianle yes
Cne : .
43-96 cz2 Loamy Sand| 7.5 YR 3/4 D;: 15 2 locse yes sample obtained
Cno
Opl:
Cne
Dpl;

Additional Notes:
Soil eolor made It dificult to identify any motiling. No weeping or standing water

TP3 Albemarle

Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal * Page 2 of 5




Weston @ Sampson

Weston & Sampson Engineers, Inc.
55 Walkers Brook Drive, Suite 100
Reading, MA 01867
978.532.1900 800.SAMPSON

www.westonandsampson.com

NOTES

GEOTECHNICAL BORINGS WERE COMPLETED BY
CARR—DEE TEST BORING & CONSTRUCTION, INC.
OF MEDFORD, MASSACHUSETTS AND OBSERVED
BY WESTON & SAMPSON ON JANUARY 22-25,
2024.

GEOTECHNICAL BORING LOCATIONS SHOWN ON
THIS PLAN WERE LOCATED USING A HANDHELD
GPS.

ENVIRONMENTAL  SAMPLES  WERE  COLLECTED
USING A TRACK—MOUNTED GEOPROBE ON MAY 2,
2024 WITHIN A 10-FOOT RADIUS OF THE
GEOTECHNICAL BORING LOCATION.

FEMA FLOODPLAIN IS REFERENCED FROM FIRM
PANEL 25017C0552E.

LEGEND

APPROXIMATE LOCATION OF GEOTECHNICAL
BORING

APPROXIMATE LOCATION OF ENVIRONMENTAL
BORING

PROPOSED ENVIRONMENTAL TEST PIT LOCATION
PROPOSED STORMWATER TEST PIT LOCATION
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RESOURCE AREAS
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